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I Report Summary

This is the final report for Grant AFOSE-72-2392 and it outlines
the accomplishments during the two and one half years of its tenure.
A portable near-field accelerometer array consisting of 9 stations

] was developed and installed in the Stone Canyon-Bear Valley region of

central California. The array is capable of recording ground motion up
to 0.3 g in the frequency range 0.03 to 50 Hz. The 54 data channels of
the array are recorded in a convenient form with a common time base on

analog magnetic tape at a central site. The maximum dimensions of the

array are about 10 lm.

A detailed study of the seismicity in the Stone Canyon-Bear Valley
region revealed short periods of intense clustered activity separated by
much longer periods of more subdued and diffuse activity. Fault plane
solutions of over 150 earthquakes were studied and revealed some inter-
esting features of the tectonics and velocity structure of the crust.

A study of attenuation of shear waves yielded low values of Q for

the upper crust and differences between the crust on the two sides of

f the fault. It was found that for earthquakes of magnitude 3 the corner

. frequencies were large enough so that an accurate knowledge of atten-
vation in the crust was required in the interpretation. Detailed studies
were made of three events recorded by the near-field array and revealed
some Interesting patterns in the differences between P and S corner fre-
quencies and the azimuthal distribution of corner frequencies. A digital
tape containing the near-field data from these three events has been pre-

N pared and is available to other investigators. However, since installation

of the near-field array, the type of earthquake for which the experiment
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was designed has not occurred and in this sense the experiment is still
incomplete.

Methods of calculating exact solutions for the displacement and
tilt resulting from a dislocation source in a halfspace were developed
and applied to the interpretation of various types of data.

Thirteen papers were prepared covering the research conducted under

this grant.




I1 Introduction

The near-field project grew out of some of the problems that became
apparent at the Woods Hole meeting on seismic discrimination in 1970.
At that time it became clear that the type of high-quality data necessary
to test and differentiate between various theoretical models of an earth-
quake source were not available. Recognition of this problem led an ad
hoc panel, chaired by Stewart Smith, to issue a report entitled "The

near-field long-period spertrum of earthquakes and the discrimination

problem”" in January of 1971. This report proposed a concentrated group

effort directed at obtaining a large amount of high-quality data from

only a few earthquakes, as opposed to the standard practice of obtaining

mostly by chance a few high-quality data from each of a large number of
earthquakes. The report suggested the idea of 'trapping an earthquake'
in the magnitude range between 3.0 and 5.0 in the center of a comprehensive
experiment designed to record data spanning a large range in frequency,
azimuth, and distance. Further discussion among interested parties led

to the suggestion that the Stone Canyon-Bear Valley region of the San

Andreas fault zone in central California would be a reasonable place to
try such an experiment. This region offered the advantages of a high
rate of earthquake activity, a relatively simple tectonic pattern, ample
historical data on the seismicity of the region, good control on earthquake
locations, and easy accessibility.

Funding of such a near-field project by the AFOSR began in 1972. As
its part in the cooperative program, U.C. Berkeley had the responsibility

of developing and installing an array of three-component strong-motion




L T T LR TR A S ey —_

continuous-recording broad-band accelerometers in a tight network in the

immediate vicinity of the anticipated earthquake. The purpose of this 1
array was to provide broadband data recorded within a few km of an #;
earthquake sgource,

Funding for the near-field accelerometer array under grant AFOSR-72-2392
began in June of 1972 and continued for two and one half years., This final
report summarizes the accomplishments during this period of time. More
detailed discussions can be found in the 10 Quarterly Management Reports

and the 4 Technical Reports that have been submitted and in the papers

listed in part IX of this report.
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III Development of the Near-Field Array

One aspect of this research project was to develop a por:able near-
field array capable of recovering ground motion in the frequency bandwidth
0.02 to 50 Hz recorded at a distance range of 0 to 50 km from either an
earthquake or an explosion. The array which was developed contains nine
stations, a number which we thought was necessary to give the azimuthal

and distance coverage which are required in near-field studies of this

type.

The sensors ¢mployed in the array are force-balance accelerometers
which are designed to withstand up to 2 g of acceleration. This means
that the usual worries about linearity of response that are present when
a conventional seismometer with moving parts is subjected to strong ground
motion have been avoided. Another advantage of these sensors is that they
are small and easy to install. The three components that comprise a

station are all mounted within a single water-tight 8 inch cube and instal-

lation simply consists of burying this cube at a depth of 2 to 3 feet.

When this research effort began, it was not certain that long-period

ground motion could be reliably recovered from conventional force-balance
accelerometers with a resonant frequency of 200 Hz such as those used in

the near-field array. However, the circuit which was designed to doubly
integrate the accelerometer output to give an output proportional to ground
displacement has been a success. The response functions of both the accel-
eration output and the displacement output are shown in Figure 1. The dis-
placement outputs roll off on the low frequency end with a corner at 30 sec.
Originally this corner was placed at 120 sec but it was found that the

ground tilts which can be quite large at distances of a few km from an

T ORI




earthquake were dominating the displacement outputs and limiting their
gain. Thus, as a compromise between recording displacements and tilts
in the low frequency range, we have been using a corner frequency of
30 sec which allows a high enough gain setting to recover displacement
data in the range 30 to 1 sec and still provides some information on the
tilts at 30 sec and slightly longer periods.

To insure portability, data from the near-field array are transmitted
to a central recording site via radio telemetry. Radio frequencies in
the 72-76 MHz band are used, which gives line-of-sight transmission. The
receliving antennas are located on a hilltop near the central recording
site. Both the seismometer package and the radio are light weight and
low power. Originally, the remote stations of the array were powered
with 6-volt automobile batteries, but now air cell batteries are used
which means that stations will operate unattended for periods of over a
year at a time. About the only problem encountered at the remote stations
has been due to animals, but use of rodent-proof cables and fence posts
to keep cattle off the antennas has effectively solved these minor prob-
lems. The four array stations which were closest to the fault were easily
connected to the central recording site with direct land wires through the
use of existing phone lines and short lengths of cables which were laid
for this purpose. Because of troubles with cables being cut and phone
lines being down, these directly coupled stations of the array have
actually had more down time than those that are radio coupled.

All of the data are transmitted and recorded in an FM format. All

of the VCOs and discriminators employed in this project were fabricated

in our laboratory using a rather inexpensive design that relies on an
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integrated~circuit phase-lock-loop. Equipment with this same type of
design has since become commercially available.

An important property of this research effort is the fact that the
data are continuously recorded with a common time base. This insures
that the beginning of the P phases can be recorded and analyzed, some-
thing which is usually not possible with conventional triggered strong
motion instrumentation. With six data channels, acceleration and dis-
placement outputs from each of three orthogonal directions of ground

motion, coming from each of the nine stations of the array, a total of

54 channels of data have to be recorded in a continuous mode with a
bandwidth of 50 Hz. In addition, 12 channels of output from creepmeters
operated by the Earthquake Mechanism Laboratory of NOAA were recorded,
and since 07 February 1974, 6 channels of data from short-period stations
operated by the USGS in the Stone Canyon-Bear Valley region have been
recorded. To record all of these data has required the operation of

5 analog tape recorders. Three of these are the old LRSM Ampex units
running at a speed of 0.3 inch/sec (tape changed once per day) and two
are Geotech Model 19429 tape recorders running at a speed of 0.12 inch/sec
(tape changed every 7 days). The details of this data recording scheme
are given in Table 1.

Maintaining the five tape recorders in satisfactory operating con-
dition with reasonably low noise levels has presented the main operational
difficulty of the project. The advanced age of some of the tape recorders
and the difficulty in obtaining spare parts has been part of the problem.

Our plans (and a recommendation for future projects of this type) are to

replace these five tape decks recording in an FM mode with a single tape

deck recording in a direct analog mode. By recording FM tone bundles

. - n— T T e a—. T Y s
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containing up to 8 data channels on each of the 14 tracks on the tape,
a total of 112 data channels can be recorded on a tape deck that has to
be changed once a day.

Aside from routine quality checks on the recording system, all of
our data analysis has been performed on digitized data. The analog tapes
are converted to digital data at our Berkeley laboratory using an auto-
matic analog-to-digital converter. With suitable anti-aliasing fiiters
at 50 Hz, a sample of rate of 125 samples per sec has usually been
sufficient, although on occasions we have used rates of 250 samples per
sec. Analysis of these digital data has been performed on a CDC 6400
computer up to the present time. Shortly we shall begin doing this
analysis on a seismic analysis system which contains a graphic display
which will allow for a much more interactive mode of analysis. With the
large number of data channels involved in this project, such interactive
analysis should be quite useful. All of the digitized data which have
been deemed suitable for analysis have been made available to other
investigators and are described in a later section of this report.

Installation of the stations of the near-field array began in the
autumn of 1972. Because of heavy rains that winter (the iner flooded
and a couple of bridges washed out) it took until March to install the
first six stations, and the remaining three stations were put in shortly
thereafter. The stations were located with an emphasis on azimuths north
and east of the Stone Canyon-Bear Valley region, the same azimuths occupied
by the more distant long-period stations of the University of Washington

and the University of Nevada. Figure 2 and Table 1 give the locations of

the array stations from that time until May of 1974. When two of the




stations (numbers 5 and 6) had to be moved in May of 1974, it was
decided to place another station in the granitic Gabilan block on the

west side of the San Andreas fault. Figure 3 and Table 2 give the

locations of the array stations from 03 May 1974 until the present.
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Figure 2. Locations of the near-field array stations prior to May 197k.
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Figure 3. Locations of the near-field array stations after May 1974.
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IV  Studies of Seismicity

In order to keep all participants in the near-field project informed
of seismic activity in the Stone Canyon-Bear Valley region, a weekly .
information bulletin was assembled and sent to all interested parties.
This bulletin contained a list of earthquakes in the general Stone Canyon-
Bear Valley region, a summary of creepmeter activity in the region, a
list of events and time periods that had been retained for further study
in the Berkeley tape library, and "¢inal" hypocenter parameters of the
events for which detailed studies had been made. This information bulletin
was prepared by Karen McNally, and 72 issues were distributed in the period
between 01 January 1973 and 24 Nov 1974.

With the intention of obtaining a more accurate picture of seismicity
patterns in the Stone Canyon-Bear Valley region, a study was made of all
recorded earthquakes in this region since 1961. A method employing fixed
groups of stations and station corrections was developed and used to
obtain a homogeneous set of locations for all earthquakes in this region
since 1961 with magnitudes greater or equal to 2.5. In the period since
01 September 1971 the magnitude threshold was reduced to 2.0. These
hypocentral data are tabulated and plotted in Technical Report No. 2
(16 August 1973), Technical Report No. 3 (16 March 1974), and Technical
Report No. 4 (10 November 1974). This study revealed that the "normal"
seismicity along the San Andreas fault in the Stone Canyon-Bear Valley
region consists of a rather uniform and diffuse distribution of epicenters
in both space and time. However, this pattern is occasionally interrupted

by short periods of time in which the seismic activity becomes more
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intense and there is major clustering of earthquakes in both space and
time. Two such periods of intense activity have been identified, one

in 1969-1961 and another starting in late 1971 and extending into the
first half of 1973. Rather diabulically, the ending of this last period
of intense activity coincided with the installation of instruments for
the near-field project.

Another interesting facet of earthquakes in the Stone Canyon-Bear
Valley region was uncovered through the study of fault plane solutions.
Fault plane solutions were constructed for over 150 earthquakes and they
revealed an almost total predominance of strike-slip motion on near-
vertical fault planes. When these fault plane solutions are plotted on
a map the earthquakes east of the San Andreas fault zone show a tendency
to bifurcate along directions parallel to the Calaveras fault which
separates from the main trace of the San Andreas fault further to the
north. (See Technical Report No. 4, 10 November 1974). The detailed
study of fault plane solutions also revealed that apparent inconsistencies
in the polarity of motion on the focal sphere were due to anomalous ray
paths for waves travelling along the fault zone. This result has been
interpreted to mean that the velocity-depth profiles are quite different
on the two sides of the fault in this part of central California. The
results of these various studies have been presented in papers by McNally
(1974), Savage and McNally (1974), and McNally and McEvilly (1974).

A short study was also conducted of the seismic and related tectonic
patterns in the Cape Mendocino area, the most active seismic region in
California. Results of this study were presented in a paper by Peppin

et al. (1974) and will soon be published by Simila et al. (1975).
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v Studies of Crustal Structure

The interpretation of near-field data requires that the material
properties of the crust be known so that corrections can be made for
wave propagation effects. Knowledge of the attenuation properties
of the crust are particularly important when it comes to interpreting
the corner frequencies of P and S waves. The dimensions of the near-
field array were made small in order to mitigate some of the effects
of attenuation, but for small events with corner frequencies of several
Hz, corrections for attenuation are still required.

Accurate measurements of attenuation in the crust are difficult to
obtain, particularly in the case of shear waves. In a study by Kurita
(1975) a spectral ratio method was developed and used to estimate the
attenuation of shear waves in the Stone Canyon-Bear Valley region. A
difference was found on the two sides of the San Andreas fault zone
with a value as low as 20 for the Q of shear waves in the upper part

of the crust northeast of the fault and a value of about 100 southwest

of the fault.




VI Studies of Source Properties

A primary objective of the near-field project has been to increase
our understarding of the basic physical processes that occur at an earth-
quake source, or to at least obtain an empirical description of the
source which would allow one to predict systematically the properties of
the elastic waves which are radiated from it. The emphasis in our part
of the project has been to obtain data very near to the source with the
expectation of seeing the effect of the finite size of the source. By
observing a single source at several different azimuths we also hoped to
observe the effects of source propagation or any other asymmetries in the
radiation pattern. Such studies require that elastic waves having wave-
lengths comparable to the dimensions of the source be used, and for events
in the magnitude range of 3 to 5 this implies that frequencies equal to
or greater than 1 Hz be recorded. The bandwidth of the near-field array
extends to 50 Hz to provide this capability. At the same time it is
desirable to record the long period motions near the source both because
they also contain information about the source and because it is at these
longer wavelengths that one can make a direct comparison between data
obtained from the near-field array and the data obtained by the other
participants in the near-field project at more distant locations. Because
of these reasons, the near-field array was designed as a broad-band system

with an effective flat response between 30 sec and 50 Hz.

While waiting for the near-field array to be installed and data to

accumulate, analysis was begun on a set of data that had been already

recorded at the San Andreas Geophysical Observatory (SAGO) a few km north
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of the Stone Canyon-Bear Valley region. While the bandwidth of these
data was not so large (30 sec to 10 Hz) nor the azimuthal coverage so
complete (only 2 stations) as that of the near-field array, they did
provide an opportunity to develop analysis procedures that could later be
applied to the near-field data and they also provided some interesting
results concerning source parameters of earthquakes in this part of
central California.

The results of this study of the SAGO data have been published
(Johnson and McEvilly, 1974) so the main conclusions will only be sum-
marized here. For the 13 earthquakes which were studied it was found
that the seismic moments estimated from the low frequency levels of the
spectra showed a linear dependence on magnitude that was generally con-
sistent with what other investigators have been finding in similar studies.
An interesting observation was that the moments estimated on the two sides
of the fault zone differed by a factor of 3. Somewhat surprising was the
result that the corner frequency of the spectra showed only a very weak
dependence upon magnitude. This result raised the possibility that the
corner frequency was not controlled by the source dimension but rather by
some other source parameter such as rise time of the source function. The
results and the unanswered questions of this study all seemed to reinforce
the objectives, methods, and importance of the near-field project.

Because it was clear from the outset that the earthquakes to be
recorded in the Stone Canyon-Bear Valley region by the near-field project
would most likely be moderate in magnitude and almost certainly be strike-
slip in type, it was considered desirable to gain some experience with

other types of earthquakes. The San Fernando earthquake of 1971, having a

magnitude of 6.5 and a thurst type of fault motion, provided such an
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opportunity. A study was undertaken to explain some of the near-field
observations of that earthquake, in particular the strong-motion accelero-
graph records obtained at the Pacoima Dam site. A theoretical model was
developed for a propagating line dislocation source in a halfspace which
has proved to be quite successful in the difficult task of explaining the
observed acceleration records. Two progress reports (Litehiser, 1972;
Litehiser, 1974) were presented on this work, and the sum of all the work
will be included in a thesis by Joe Litehiser which is in the final stages
of preparation. In the course of this study, several associated problems
such as the response function of a strong-motion accelerograph and the
mathematical form of the source time function were also considered.

Since installation of the near-field array, three events have occurred
in the Stone Canyon-Bear Valley region which produced useable data. The
event on 22 June 1973 was in the magnitude range (ML=4.2) for which the
experiment was designed but, most likely because of the greater than
average depth of this event, the observed amplitudes were not as large
as expected. The maximum acceleration was 6% g. A corner frequency of
2 to 3 Hz was estimated from whole-record spectra. The estimated moment
was rather uncertain, but not inconsistent with other studies of earth-
quakes of this magnitude. This earthquake provided the first realistic
test of the near-field array and served as an effective shake-down experi-
ment. Troubles with noise levels in the tape recorders were identified
and it was decided to move the low frequency corner of the displacement
outputs from 120 to 30 sec on the basis of tilts seen near this earthquake.

On 07 February 1974 an earthquake occurred near the southern end of

the near-field array which yielded some useful data. The magnitude was
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small (M;=3.0) and the maximum acceleration was 6% g at the closest
station. The slightly larger earthquake on 06 July 1974 (Mp=3.3) provided
: similar but better quality data, so our analysis has been concentrated on
this latter event. The earthquake in July was a couple of km south of

- the near-field array and gave useable data at 6 of the array statioms, but

the amplitudes at the 3 most northerly stations were too small to be
analyzed with confidence. The maximum accaleration was about 207 g at

the closest station, a surprisingly large value for an earthquake of this
magnitude. The spectra of both P and S waves were analyzed for this earth-
quake. The corner frequencies estimated from the P spectra ranged up to

15 Hz, with the P corner frequency always greater than the S corner fre-

quency, although this difference in corner frequencies of P and S waves

can possibly be explained by the effects of attenuation upon the propa-
gating waves. Although this earthquake was not within the array, about

100° of azimuthal coverage was obtalned and this revealed an interesting

R; pattern, with higher ccrner frequencies along the fault zone falling off

to lower values away from the fault zone on either side. Technical Report
% Number 4 of 10 November 1974 contains a complete description of the data
;L and results obtained from this earthquake. The study of this earthquake
has raised some interesting questions which could best be resolved by
recording another such earthquake, this one with the epicenter within the

near-field array so that a more complete azimuthal coverage can be ob-

tained.
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VII Theoretical studies of seismic sources

In order to extract information about the source from 2 selsmogram
observed some distance away, one must first understand and remove the
effects of wave propagation between source and receiver. At locations
relatively near to the source these effects of wave propagation can
actually be more complicated than at more distant points because of the
so-called 'near-field' terms in the solution to the elastodynamic
equations.

A set of computer programs have been developed for handling this
problem of wave propagation. The programs compute exact solutions for
an arbitrarily oriented dislocation source in a homogeneous halfspace.
The method of solution is given in Johnson (1974). These programs were
used to interpret broadband data recorded at the San Andreas Geophysical
Observatory (Johnson and McEvilly, 1974), and they have also been used
in the analysis of the data acquired by the near-field array.

Another problem encountered when recording ground motion near to a
seismic source is connected with the tilt of the ground. It is often
difficult to know if the low-frequency output of a broadband seismometer
is due to ground displacement or ground tilt, and this can cause consid-
erable problems in the interpretation of the low-frequency portion of
the spectrum. Theoretical calculations of both displacement and tilt
can serve as a useful guideline in this problem because they give an
estimate of the relative magnitudes and time histories to be expected
from these two different phenomena. The paper by Johnson and McEvilly

(1974) and Technical Report No. 4 (10 November 1974) illustrate appli-

cations of this type.
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VIII Available Data

The data from all earthquakes in the Stone Canyon-Bear Valley region
with magnitudes greater than 2.5 that have occurred since installation
of the near-field array have been retained in a tape library at Berkeley.
These events are listed in Table 3. Three of these earthquakes, those
occurring on 22 June 1973, 07 February 1974, and 06 July 1974 wore re-
corded with sufficient amplitudes by the near-field array to warrant
detailed analysis. The data from these three earthquakes have been placed
in convenient digital form on a magnetic tape in order to make them avail-
able to other investigators. The tape is written in a card image BCD
format on a standard 7-track digital tape. Table 4 is a listing of the
data files contained on this tape. The first file on the tape is a com-

puter program that will read and unpack the data files. A listing of

this program is included as Table 5.
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[ Table 3. Earthquakes retained in the near-field library. Asterisks denote
E events that iiave been digitized.
3
EF Date Origin Time Latitude Longitude Depth Magnitude
E i 4
E 1-15=73 0943 094329, 5 3641e1  12119.5 4464 4ol *
g 1-15-73 1008 10083291 364142 121201 6e21 2oy 1
] 1=1o=70 1013 101 338,94 364163 1212040 561 2o E
F 1-13=-73 1023 102343461 364048 1211942 515 k. Y il
| 1-15-73 1441 144122437 364140 121194 5437 347 /4
i 1-15-73 1519 151925494 364146 1212062 6077 2e6 ;l
' 1-15-73 1530 153008461 364046 1211846 7e31 3e0 1
1-13-73 1922 192231 462 364046 1211849 Se34 2¢6 13
1-13-73 2013 201346,76 364046 1211846 4492 340 ;
1-15-73 2017 201704460 364044 12118e4 4e71 2e8 1
1-15-73 2114 211450485 36404 1211844 Se44 3.2 3 !
! o=-22=73 % 01z29 012912,25 3635,4 1211146 9445 4oz E
J 8-02~73 1610 161042436 363442 12109.8 8e54 3e3 3
] 2-07-74 * 1035 103505493 363543 121118 5428 340 1
| 3-uB-74 1855 185515401 36391 1211649 3620 263
1 3-08-74 1856 185619408 3639.1 1211647 3.22 2eb
: 3=-08-74 1910 191014489 3639.2 1211649 4420 360
E 7-06-74 * 0403 040356,.,03 3634, 1211041 657 34
1 8-04~74 1503 150345448 36374 1211462 692 3.1
u=04-74 1733 173324444 3637.6 1211445 757 2e9 :
9-07-74 2045 204556410 3635e1 121114 8438 3e1 E
9=-12=74 2121 212119499 3638.0 121151 6e21 3.0 ’5‘
|
{4
, i1
| 3 (
e
1 N 2 4




26

3S ION 0062 20v Z (2) LO%00° 2
¢0°001 %-0002C°G » 0022 o c v
23390 as0ce 1 oL12°d CLocey n20L°0 Z220°0 91L4€2°0~- G
R v Sov 274953 %71n 8378 Qana 9452295 o8, nak 22
AVYNO IS sose DOV 1 (2) S0ovoce @
U0°CUT  $-5002CG°*C % 20C2C°C v
CoCseC Cs00°1 o10° coUC*0 0404°U Qo0cL®0 914€0°0~- .0 1
LY s QANOR0 OO g v 19406, %1088 " Qans 180452295 42, wnk 2z
3ISION cecee DOV 1 (Z) J0%0C* 2
0C°0C1 %-002020°C % 00CESC°0 +
coo0° 19091 0510 13020 0298°0 soec* LE5°0~- .0 1
g L S Al B0 gy 19478 79 1wdRFS " Rana 3 %8295 2. nnt 22
IYNOIS vcse JJv & (2) 0C%w00° @2
00°C01 ¥-0002(%0 v J002C°0 ¥
2000 ¢C J02¢c°1 0G1C0°0 0co0 040490 JoeseC o 91l€¢ e 1
uu« 8 %5(2) MIKAGNIM AONI3W om 0 ‘€L NNF 22
IS ION c0s2 2OV ¥ (2) O0w00°* ¢
6°701  $-062%2C°0C v 0C0O20°0C ¥
205C* 0Co°1 cot10°0 oUCGC® 0 00200 912 1
RECES 2OD0 8av %0430 103058 " Qana 1384882 O ‘£ NNE 22
AVYNOIS casz 2OV Z (1) 206620° ¢
03°001 0 VUG2L°0 O ncceo.o v
Jesceo s5Cc°1 oci10°C c0G2°0 04C2°2 c0e0°*s 912£0°G~ 1
3ov 7 .._, H1¥CN NOANVD 3NOLS™ %€2io .mn NOF 22
3S ION £9se 2OV Z (1) 20520 ¢
00°0CTt © 02020°0C © uooco.o v
€2C0°2 200G6°1 CC10°0 600C°0 0L02°2 02¢0°% 912£0°0~ 1
30V Z *(T1) H1soON NOANVD 3Nn01S %6219 .ms NAPr 22
£ AVNO IS ooce DOV 1 (1) 00S20°* 2
! cd°%Z01 O J30020°0 O nccoo o v
W Co3G*¢ oocce1 0C10°90 00C0°C GL3L°0 002C*0 91280°0~
DOV 1 *(1) HI14ON NCANVD 3INOLS %6210 .ns zzﬁ ze
1 asicenN cose Jov 1 (1) Coseo® @
cceootl g oonmo.o C 49990°0C v
VI v Jeocet 0a12°¢ g0ce* s Ji02°D ndzeen 91Lg0°C~ 3 1
: 20V 1 ‘(1) HI¥CN NDANVD 3NOLS %6210 *£2 NNF 22
 § AVNS IS coce 30V & (1) 00S20° 2
43 cO°C31 C 00020° n 0 49990°C v
; 0020°¢ 0000°1 0010°0 200G°0 924904°C 0C20°0 I12€0° 7 1
OOV o f(1) HIYON NOANVD 3INOIS omuo $¢L NN 22
H 3S 10N cose J20v 8 (1) 20520° ¢
Cl°CC1l C 0G022°C ( 29990°0 %
Syl er ansoe 6213°¢C cCosUe 02352°) gipizio\e’s 9Q12€£0°C 3 1
J2Ov & ‘(1) HIYWON NOANVD 3INDLS %6710 *£2 NNFr 22
K
w_ *2de)l Te3TI3TP PTSTJI-IBSU Y3 UO DPIUTBIUOD SSTTJ BLE]

" °Tqsy,

11

ot

G T g o e B dwea o tpd Laear kit o 202

R PR Y SGTWIE W] R TR

il e



w
|

e it

e g - IR IRty T T

2000°C

050C*°0

godc¢e*c

0000°0

0o0co°C

Goo0°¢

0200C°C

¢odo0°C

T R s T .

a02¢c° 1

0000°1

0300°1

2900°1

0C0C-*1

0000°1

ooco°1

0303G°*1

acaceet

0000°1

70C0° 1

oot0°0

0G10°0

0010°0

soto°*¢C

0GT10°0

ect1o°0

0010°0

0010°C

00t10°0

AC1G°0

¢ota*0

CcO0C0°0

0CCO°*D

0000°0

000C*D

000C *0

00CC°*0

0d0Co0°0

occcto

0Go0°0

0C00°0

o00C *0

20v 2

TTYNO1S

0L04°C
oQ0v 1

3SION

0202°C
J0v 1

TIVYNSIS

0402°0
J0v o

3S ICN

0404L°0
0V &

AVNO IS

9402°0
0V

3S ION

0404°0
20V

TIVNO1IS

06404°0
ooV

4S ICN

0404°0
plod

AVYNS IS

040L°Q
plel J

3S ION

0202°0
Jov

TIVNO1IS
o&o&.:

$(2) TMIw

NNI WJOZDﬁ

$¢v) NNI

000

OO0
~O000 ~A0O0D

QOO
~O00 =000

«OCOo
[l VI X e]

OLT1V1IH

20v 1 (%) CovOC°* 2
v UOONO 0 v 00020°0 ¥

912 1
NNI 37ONNT (34 Nwo -m& NAr 22

2OV 1 (%) 40vOG*® 2
¥ 9902070 v 03020%0 v
L§0°0- 1
6290 *&2 nnt 22

JOv a (¥) 0O0vCcO°* ¢
v UDQNooO ¥ J20C20L°0 ¢
0 1

mqoz:ﬁ momﬁo ‘2 NN 22

J0v 8 (v) 00v00° 2
v 0002C°0 v 0002G°0 ¢

91 1) 1
oINNC MON 0 *£L NNr 22

oV Z (E£) 00520 2
0 OOONOoO 0 49990°0 ¢

914 0] 1
JJuI MON O-MNZDﬁNN

Qv Z (g£) d0sec*® 2
0 G0020°*0 0 29990°0 ¢
91L 0 1

CL1IIH m.GNaO ‘€2 NNF 22

2oV 1 (€) 00Se0°* ¢
o ooomo 0 G 49990°0 v
0 1

bJJ—I mONuo ‘€2 NNr 22

20v 1 (£) 00S20° 2

0 02220°0 O £29990°*) ¥
912£0°0 0 1

OL7IH *6210 *es2 NNr 22

Dv u (£) 00s20° 2
0 OOONO-O 0 49990°0 ¢
4] 1

thux mom 0 *€2 NNr 22

Qv o (&) 00%20° ¢

0 03220°0 0 49990°0 ¢
912£0°9 G 1

6210 *€L NNr 22

D0v _Z (2) 00v00° 2
v-000c0°0C ¢ 00020°0 v
314£0°C- 0O 1

ONZI3W %6210 *€2 NNr 22

cc

1e

oc

61

81

41

91

St

vl

€1

ct




IS ION 000S JOv 4 (9) 00%00° =2
0C*JCT o 00020°C v ooowo.o v
cos0° 5 o . . cese® 9020°0 IVLE0°0— 1
S0 Al OO0 80082 >S5v 1 ?089 8naav3d4%¥8295 2. nnt 2z £€
. IVYNOIS c00sS 30V d (9) 00%00° @
3 00°001 © ooowouo v QQONOMo 4
] °c . . . L62° 20° 912€0 ;
4 PR =C vepo*t QOO Q0020 9494358y u P59 8naav3d4¥82%0 2. nnt 22 2€
. 3ISICON 000S JOvV ¥ (9) J0v00°* 2
00°001 O 00020°0 % J0020°0 ¥
o °1 °0 0006 °0 0202°0 020°0 912 1
2 O D000 0 0fNo 92 3%v u 2089 0n3av3d4¥22%0 & nnt 22 113
IVNOIS 000S D3V 2z (S) J20%CO0° 2
{ om.oo_ 5 20020°0 v ooowo“o v
$000° J2020°1 0510°0 000G°0 2202°0C 2020° 91.€0°0-
fosore % 55v%5% %) mRN4%82%5 ¢&. wnt 2z ot
3ISION 0005 5OV Z (S) 00v00° 2
. X 00°001 O 00020°0 % 00020°0C ¥
0000°0 0000°1 0010°0 0000°0 204°0 00Z0° 91 1
> 539°%5% %) mnnt®2295 2, nnt 22 62
3 IUYNOIS 000S 2OV 1 (S) 00%0CG° 2
i 00°G0T O J0020°0 ¥ ooowo.o v
1 0000°0 5000°1 0010°0 6000°0 0£02°0 _ 002079 912£0°0= 1
3 oV 1 S) MNN %6210 .ns NN 22 82
35S 10N ¢00S JOv 1 (S) 00%00° 2
00°00T O 00020°0 v 00020°0
c000°0 5009°1 001C°*0 006C*0 02402°0 0020°¢ 912600~ |2 1
20V I {s) mNN %6210 *€2 NNF 22 L2
AYNO1S 000S 20V ¥ (S) 00%00° &
00°001 2 ooowo.o v 00020°0 ¢
2650°0 0c00°1 0610°0 0006 *0 02402°0 002020 = 91.§0° S 1
2OV 8 *(S) MNN omuo ‘¢4 NNF 22 92
3IS1ON £00S D0V ¥ (S) 00%00° 2
00°001 O ooowo 5 ®» J20C20°0 ¥
Jcanec 3300°1 0210°0 0000°0 0L02°0 _ 002039 912g029 1
v ¥ S) MNN *6210 *z2 NNF 22 se
2 IYNOIS 00s2 20V Z (v) GOv00° 2
: 00°001 ¥ 00020°C ¢ ooomo.o v
000C*0 00c0°1 0010°0 0000°0 0402°0 0020°0 914§0°0~ 1
55¢ 2 s (v)0RR1%3onAr 82280 122 nnt 2z ve
3ISICN ocese 50V Z (v) 00%00° 2
00°0C1 & 2002C°0 v uoowo o v
5000°C 30900°1 2010°0 0000°0 0202°0 0Cc20°0 91.£0°0~- O
2OV Z ‘(%) NNI 3ITMONNF 6210 Scu z:s ze £e




0000°C

oc0o°* e

oogcC*C

ococ*C

009%C°C

occeceC

1 co00C°®0

0oCL*0

00G6C*°C

000GC*°C

R = e B 1o L o o 2 am moameon e Ko T Lhe o b o siamde is L g

gocc*1

3000°1

co00°1

ccoc°l

cs0G° 1

geecel

ooocC*1

oo0C*°1

ococ°t

0000°1

oot1o0°C

ocl10°C

0010°0

0010°0

oci10°0

0010°0

octro°0

ootl0°0

0010°0

0010°0

coto°c

0000 °0

(A ol o)

0000°C

co00°0

0000°2

0000°0

¢Cco0C°0

0000°0

0CcoC*0

co0C*0

00CcC°0

AYNOI1S

0202°C

20V

3S 10N
0254 °0

o0V

AVNO IS

02043 w
20V 1)
3S ION

020430
2oV (2)

AYNDIS

o&osow
J0v 1 )

3S 10N

0202°0
ooV 1 ftL)

AVNOILS

02064°7
30V 8 ()

3SION

04042
o0V d .abu

TIVNO IS
0204°0

Jdov 2

3S ION
0402°9

ooV 2

AVYNOLS
0402°90

Jdov 1

oose 59V ¥ (8) J00v00° ¢
00°0C1 ¢ 00020°0 v £0C20°0 ¥
00go° w o_smo.o ¢] 1
3 ¥(u8) ssoOvy 6210 *t£42 NNr 22
0262 5oV o (8) 0C+v00° 2
00°001 & 00020°0 v moomoﬂo v
cngoe 912
Y] wwww SSo¥D mow—o s€) NNC 22
once 50V Z (&) Dove0°* &
00°CCT & C0020°0 v 00020°3 v
womo.o 91.¢0°0~ ,0 1
390Td AONSI3K 6210 *£2 NNr 22
00s2 50V Z (Z) 00v00° ¢
00°0C1 & 37°720°0 v 20022°0 ¥
0020°0 o.:mo.mu C 1
39018 AGN313AW 6210 2 NNr 22
00Ge 20v 1 (2) oCvOO® ¢
00°001 © $J020°0 v J26020°0 v
0020°C o—hmo.mu .0 1
390143 AGN3 1AW ‘6210 ‘€2 NNF 2@
09%s¢e 93v 1 (Z) D0v00° ¢
90°001 & 020020°0 ¢ ooomo.o v
002C°*0 912¢0°0~ 1
39Q18 AQGN3I3W °*6210 .nh NNr 22
00se 33v d (2) 00v00°* ¢
00°001 v 00020° o v 00020°0 ¥
ac2o°s 912892 o] 1
39015 AUNII3NW owﬁo sgl NNF 22
06s2 5OV ¥ (4) 90voee ¢
0C°*001 © G0020°0 v 00020°0 ¢
0020°0 o—smo.w o] 1
35018 AON3ISW %6210 ‘*€2 NNC 22
200S 92V 2 (9) 00%00° 2
00-001 v ooowo.o v oocmo.o v
gogo°0 912§0°0~ 1
(9) an3av3a ‘ec210 .mn NN 22
0c0CS ooV Z (9) 00v»00° 2
00°001 © 20020°0 ¥ ooomo.o v
wwmw.o 912§0°0~
9) an3avaag *e6210 .ms zaﬁ 2e
00eCS 30V 1 (9) 00%v00° ¢
00°051 O 0D5020°0 v $OUW2C0°D ¢
0020°0 91.£0°0~- O 1
4¢9) aN3av3d *6210 *f£L NNr g2

vy

€V

cv

iv

ov

6t

8t

lE

9t

St

ve




: 3S 10N 00se 59% u (v) 00¥00° ¢

1 om 62 2 00020°0C % 000%0°0 ¥
i z°0 . 10°C s00C0°0 0L 20°%0 € g 1
w OO ¢ STy L 84e0, « ($92%Y 37oRAEE9c01 Yvus 833 2 ss
3
1 IVNOIS cose 99V Z (2) 00sGO0°* 2
w om.om 2-00020°0 ¥ mooco.o v
i n3°0 a0 10° 000°; o 912£0°0- 1
w ete Ak GG €000°3 040478, 4908818 Aon3h5w 12601%4vs @33 2 vs
b 5S 10N 0ose JOv Z (2) 00S06C* ¢
. ig*6e 2-00C20°0 v oooco“o v
2 0o°t 0c10°0 00°9 540 2020°0 912£0°0- .0
. a299.2 YR80 G0 o2 5ov°% $¢9) 11INENIA AGN3I5W *SE0T ‘vz @33 2 €S
{ IYNO1S 00%2 39v 1 (2) 00S00° 2
] cs*62 2-20020°0 » OCO%0°0 ¢
! °g o1 0010°0 0000° 2 002yU°0 912€Q°C - 1
m OI29(0 o 2 O5ov 249428 A 828 ¥m auna3E %o Pvs i3 2 2s
] 3S 10N Jsoce 50v 1 (2) 00S00°* @
om.om 2-00020°0 ¥ 000v0°0 v
©000°0 oo0C* 1 0010°0 c00C°0 2Q4° oue 912€Q°0- 1
1 SLL) 5ov §$49¢28 a~inds mCaon3dtdE% 20 s 833 2 1S
. AYNO1S 00se J0v ¥ (2) 00600° @
0G*62 2-00020°0 v 000%0°0 ¥
5000°0 2000°1 0010°0 00GC°*0 02QZ° 00£0°0 91.€ i
i 3oy 949428 qniRdaTm aona AN 90201 Vs 634 2 oS
3S 10N oosz 59V ¥ (2) 00S00° &
: 0s°*62 Nuooomo.o v COO%0°0 v
] 00G6d°C 0000°1 0010°0 000cC°*0 cLQs 002€°0 912€G°0 ¢ 1
. 3ov $2942% 11ndkTmOaon3 Ak YsEot Yz 833 2 6%
IVNO1S oose J0v Z (8) COv00° 2
: CO0°001 © 00020°0 ¥ ooowo.o v
3 0cocec co00°*1 0C10°0 C000°0 0202°0 00700 912§C°0= 1
] 5v 2 ¥(8) ssoud f6ezio 2, naf zz 8v
| 3as ICN oose 30v 7 (8) 00%00° &
: 00°0C1 % 20020°0 ¢ uoomo.o P
€005°0 0CG0° 1 001C°0 00G0°0 0202°0 0030°0 912600~ 1
3ov Z ¥(g) ssoud %6210 2, naf 2z v
IYNOIS oo0s2 5ov 1 (8) 00%00° &
. 00°COT & 50020°0 ¥ ooomo.o v
; 000C*C 5C06° 1 Colid°C 0000°9 0LG2°0 C0g0°0 9125050~ i
1 5ov I ¥(8) ssodd %6210 o2, Nt 2z 9y
4 35 16N 0052 30V 1 (8) Ouviu® &
: 00°0CI © 0002C°0 % 00020°0 v
veocec ccocet octloc 00GC *0 0204°0 C020°0 912€0°0- O 1
’ 9ov 1 4(8) SSO¥D %6210 ‘€2 NNr ¢ Sv
?




e o ok ol _ilesnal Dabie oot L Aol Ciann i

IVNOTIS 90952 2OV Z (R) 20%GO° 2
J20°01 2 00020°0 ¥ E£FEFQ°0 &
00G°C G000°1 oot10°*¢ 000C *o 0402°0 J3Q290° 912EC 0~ 1
& = 2ov° %P8y ssBd555cf51 %, €34 2 99
3ISION oose 20V Z (8) 00v00° 2
5o*nt 2 0002C°0C ¥ E££££0°9 o
. °1 c01C 0 cececeo 0202°0 cQeo* S12EQ°0- 1
Qe 2.200, 29 g 2ov®3 £¢8) sseu5t9s201 129 834 2 s9
VNS 1S 0o0S2 20V 1 (&) 00v00° 2
00°01 2 00020°0 v £EE£0°0 +
coe 00GO°*1 010°0 0CCC°0 020z° cocop® QILES *0 -~ 1
o0 -0 0eg SO0 © 2ovCPP18) s884%9e251 O, oll . v9
3S 10N 00se 20V 1 (8) 00v00° 2
0n°C1 2 00020°0 ¥ £E£€0°0 v
ocoo°c 06%00°1 0010°0 0000°0 0£02°0 c02Q° 914EQ°0~ 1
5ov¥9°9(8, ssod5 Vo1 179 833 2 £9
VNS IS 0oose 2OV ¥ (P) 00%00° @
00°0t1 2 00020°0 ¥ S£EEE£0°0 &
0600°0 2000°1 0610°0 0C00°0 0202°0 oomo.m 912£Q°0 Q 1
oov ¥ Y(®) ssoud *sfot Yes g34 2 29
3S 10N 2052 2OV 8 (8) 00v00°* 2
00°01 2 00020°C v £E£E£0°0 &
5000°C 000C*1 0010°0 0000°0 0£02°0 0029°¢ 912£0°0 9 1
2ov & *(8) ssou> *sect Yes g33 2 19
AVYNO IS 0os2 JOV Z (%) 0Ov00°* 2
0S°62 2 00020°0 v 000%0°0 +®
0030°0C 000G* 1 0ot10°0 0c0C°0 024C4°0 0020°0C 91.£Q°0- 1
[y
O3V Z 4(¥) NNI 319NAF ¥S€01 Yws @34 2 09
: IS 1UN oose D2V Z (v) 00v00°* 2
“ 0S°62 2 0002C°0 % 000%0°0 v
: 0000°C 2000°1 co10°0 0000°0 02402°0 0020°0 91L£Q°0= ¢ 1
f | 2OV Z “(v) NNI 379NNF ¥sgot Yes @34 2 6S
b ¢ QVNO IS 00sz OOV 1 (v) 06vOC* 2
§ 0S°62 2 0%020°0 v 000%0°0 ¢
 ; 500C°0 0oco°1 0010°0 0000°0 04040 , CO20°eC _ 91s£Q°0- ¢ 1
4 2OV 1 ‘(%) NNI 3IIONNT ¥cf01 Yvs g3+ 2 8s
Am 3S 10N 00se JOV 1 (v) 20vCcOo°* 2
! 0S°62 2 00020°C % 000%0°0 v
¥ 2000°¢C 060G 1 0012°0 00C0°0 CLCL®0 0029°0 SILEG0-_ ¢ 1
£ 20V 1 ‘(v) NNI 319NNF ¥sfo0t1 Svz 834 2 LS
w TIVNOIS 09S¢ OOV d (%) 00v00° 2
m 3662 2 0002C°0 & D0G¥0C°0 ¢
§ 0200°¢C 0000°1 0C10°0 0CC0°0 02404°0 c0zC*0 912€0°0 0 1
AV ¥ L(v) NNT Z19NNAr SGEQT ‘oz 934 2 9S

7 e T T

- e T o e
e e St e SEoei oo ha ey LF b PoL
e e o

B e L T s o ol L s e L e B



€000°0

003C*C
m 0000C°*0
0000°0
000G°*0

0000°0

20000°C
od0CeC

G0oJ0°*0

S b e it

I T R B

coCco°1

003a0°1

0C0G*1

0000°1

000GO0°*1

o0oCo"1

00CO0°1

0000°1

ccco°1

0N00°1

200C°1

0010°0

cC10°0

0ot10°0

oot10°0

08i0°0

o010°0

0010°*0

g010°0

0010°0

00100

Gol10°0

0C* oo—
ooow
1H0HS)

co°Col1
¢oo
2 MhaOIm-

)ooo~
ooom
bucrmu

00°0cC1
0000°0
( LHOHS)

00°001
Ooowoo
LU0OHS)

0Co00°0

¢oo0C*0

000C°*0

0000°*0

©¢00d°*0

00000

3S 10N
0s°¢&e

0202°0
dsS1a Z

TYNOIS
omoON
Oho

b

3S ION

OnoON
4°0
10 1

TYNOIS
0s°*62
020¢°

(¢}
dS1g o

IS 10N
0s*62
0204 °C
dS1g o

TVNO1IS

040Q02°0
20v 2

3S ION

0202°0
DV 2

TTVYNO1S

0402°C
20v 1

3SICON

0204°0
J0v 14

JAYNOIS

0202°0
JQov ¥

3S TUN

0204°C
DV o

oose sSta Z2 (2)
1 C020°0 & 00S20°0 v
A m S*°6¢ v°I01SOb
( TIIIWANT M AON3 3w
00s2 SIG 1 (2)
1 0020°0 &2 00S26°0 v
S*62 ve101S0®

..m TIINGNI M >ozmﬁw:
nose SIQ L (2)

T 0020°0 2 00S20°0 ¢
owm.om Y*101S0OY
$¢2) IIInaNTAR AON3 3N
ooce S1g o (2)

T G020°) 2 2us20°0 ¢+
owm.om v°101S0®
$¢Z) VIInaNIM AON3IIW
00s?2 S1a ¥ (2)
T 0020°0 2 00S20°0 v
gQs*62 °101S0%
..mm TITWONI A >ozmnwz
0062 J2ov 7 (2)
00S20°0 v

0029°0 €v2400°0—
$(2) ATWONTIA AGN3IaW
00s2 20V 2 (2)
00S20°0 v

2020°0 £92006°0—-
$(Z) TIIWANIA AONI3IW
0o0s¢e JO0v 1 (2)
00520°0 ¢

apzo* SE9I10°0-
..Nw me:oz.n AGN3I 3w
oose J2D0v 1 (2)
00S20°0 ¢

,,0020°0 SE910°0 -
(2) TTINGNIA AGN3II3W
oose 20V ¥ (2)
00S20°0 ¢

ommo.o 6v910°0
$(2) MIwWaNIR AON3II3IN
5062 23V H (2)
00S20°0 v
0022°0 69910°0

$¢2) TTIWONTIAR AGN3 13N

00sQ0C* 2
00s°62 1

Q 1
ve ATIOC 9

00s00°* 2
00s°*62 1

O#h >ﬁ35 9
00600 ¢
00s* 62 1
9 1

vs AT 9

00500°* 2
cos*6e 1

9 1
vL Anr 9

20500°* ¢
00s*62 1

? | §
vZ AINT 9

00500 e
00520°0 v

Q 1
YL ATWNE 9

00s00°* ¢
00S20°0 ¢

Q 1

ve ATWNr 9

00s00° é

00S520°0 +
1

Qch ANr 9

03S00°* 2
00S20°0 v

? 1
YL ATINC 9

00s00°* 2
00520°0 ¢

9  {
%2 ATWNr 9

00s0C* ¢
00520°0 ¥
C 1

‘oL ATINC 9

42

92

Sé

£2

ry3

69

49

e




L it bl L e i i ] i e e e e G e T S

TTVYNDIS cose 20v 1 (v¥) 00v00°* 2@

2 00S20°0 & 00S20°0 ¥ w
. . °C . 202° 0c0° 9I2E€0°0~ 1
m COPORS 2080 QONORC SO0 040420 802 (v indi4E%Rnr Pos adnr o ) m
1 3S 10N 00s2 2OV 1 (v) 00v00°* 2
1 oomwwnw v oommomo »
: . ;00 ® 10° oc* 0202°0 0020° 91.2¢ -
OO0 Sl LAl 00050 D.0RE=0 & 539°2° 9 cor)nni 48800 r %os adnr o 28
3 TIYNS1S cose 22V ¥ (&) D0%CO°* 2 :
3 03S20°0 & 00S20°0 +% .
: 09CZ°GC 000¢C° 1 0C10°0 500600 04G2°0 6020°9 912£C°0 9 1
2OV 8 Y(®INNI ITONNr vz ANr 9 98
! 3S10N 00%2 JOv ¥ (%) 00v00° 2
00520°0 ¥ 00S2C°C +
000C°C 0000° 1 0010°0 0000°0 0202°0 020° 912£0°0 1
539239 (vrnn145%58nr ®ve adar o S8
1
i AVYNO IS 00S2 DOV Z (£) 00%00° 2
3 00S20°0 ¢ 00S20°0 ¢
, 0000°C 0200°1 00t10°0 c000°0 0202°0 c020°0 912£0°0- 0 1
d J0v Z *(E)QOLTTIH Yv2 Anr 9 v8
b 3S 10N nocz DOV Z () 306v00°* 2
j 00S20°0 v 00S20°0 ¥
00030°0 0000°1 0010°0 2000°0 0202°0 002Q°0_ , 9I1.£0°0- @ 1
33v Z *(£)dOLiMIH Sv2 ANr 9 £e
JYNOIS 00S2 2OV 1 (£) 00%00° @
00S20°0 » 00S520°0 v
. 2000°C 00GO0°1 0010°0 00cc° o 0£0Z2°0 0022°0 912£0°0- 9 1
] O3v 4 S(E)dOLITTIH Yvz ANF 9 28
1 3S ION 00S2 30V 1 (£) 00v00° 2
] 00S20°0 ¢ J20S20°0 v
3 000GC°0 20CG6*1 6C16°0 0000°0 0402°0 0G20°0 912£9°0- 9 1
; 20v 1 ‘(£)dOL2MIH Pes ANFP 9 18
IYNOIS 0oosz JOv 8 (£) 00v00° 2
00S526°0 » J0S20°0 v
; 0020°¢C Z0C0°1 0010°0 6000°0 0202°0 0020°0 2]4£0°0 Q 1
! 20V ¥ $(€)dOLIIIH Yvs AINE 9 o] 2]
i 3ISION Jocz 20V ¥ (£) 00v00°* 2
00S20°0 ¢ C0S20°0 ¢
Go00°C nnoce 1 5010°0 0000°0 0202°0 0020°C Q12£0°0 Q 1
3 dOv ¥ ‘(£)d01MIH fve Anr 9 6L
4 IYNOIS 0632 S1a 2z (2) 00S0C*® 2
1 00°001 0S5°62 1 0620°C 2 00S20°0 & 00S°62 1
00060 00G60° 1 0010°0 06000 0204°0 d0s*62 v°101G0Y O 1
(1¥0HS) dSI1Q Z *(2) TNIWANIM AON3I3W *vZ ATNF 9 82




ST

o

Yy

AN BB A ity

34

2000°0

vande(

Lec

Q
(&)
(4
C

(94
(8]
(@]
o]

]
(o]

co00°C

239¢°1

0000°1

dosC* 1

J050°1

J020CG°1

0000°1

acac*1

020¢C°*1

oCcocet

IVICNSAN

I}
o
©
)

(&}
(&)

IS ICN

2402°0
20V

TYNOIS

0404°0
20V

35 ICN

V22L°2
J0v

AYNO IS
JL4GL°0

3SICON
2404°0

TIYNO IS
2402°D

3S ION

TYNO1S

0LTL°0

3S JON
0202°0

AYNOIS
24232°0

3S ICN
0402°C

3062 J20v 1 (2)
00G20°0 v

0C¢y°y 9ILED*D~
1 ¥72Y4901d AGNIISW
05s2 JIoV ¥ ()
3362C°0 ¥

00go° 0 9TILEC 0=
3 *(4)3901% AOGN3I3W
oecc? 2ov o (2)
0wIsel*0 v

noww.o 912€0°0-
b 4)3901y AGNI3IIAW
pouse DoV Z (9)
20G20°0 ¥

J020°¢ 91L£C°0-
DOV 7 *(9)340ndDIN
00s2 20v Z (9)
02620°0 v

2022°0 912€£0°0-
2Ov Z 4 (9)3HOWMIISG
cose DOV 1 (9)
G0G20°0 v

2220°0 QI2EC*0O-
DOV 1 *(9)330wWMD18
Joce 2OV 1 (9)
00620°0 ¢

c020°92 QlILE0°0—
20V 1 $(9)350wWxD18
ccse J20v o (9)
c0G2C°0 ¢©

3220°0 912£0°D~
JDOv & *(9)3H0RMDIS
5262 20V 8 (9)
J00G20°0 ¥

€222°3 QUILEC*C—
JOv 8 *(9)340WMII1Q
gose JOv Z ()
20S20°*D v

0322°3 912£0°0-
2Ov Z2 Y(HINNI 3IIONNr
{a2se J2ov 72 (v)
20S2C6°0 ¢

J022°9 91L2E£0°0-
JOv Z *(HINNI 39NN

206090° 4
00420°0 ¥

9 1
vs. ATINC Q

00400 ° <
A09G20H°0 ¥

Q 1
%L ATINE S
00500° 2
00522°3 v
1
wﬁh AN 9
20%G0° 2
$0S20°0 v
Q 1
ve AWNE 9
00v0C° &
20520°0 v
Q 1
%2 AINC 9

00v00° 2
006<¢0°0 ¢

w 1
%L ATINC 9

20%J0° S
00s20°0 ¢

m 1
%2 ANC 9

20%00° 4
J05<22°0 ¢

9 | {
%L AINC 9

JCv00° 4
00S20°0 *

? 1
¥4 ATINr 9

d0vo00° 4
00G2C°9 ¢

9 1
vL ATINC 9

00ro0”* 4
09sc2t°0 ¢
o) 1

‘v AINC 9




Bl Lol b
o

(A}

Lol Shaiir L L g

o

i Lk

2 e e

[ &)

(<)
©
[$]
(8]

(4]
©
[

O

30€0°2

oo00cC*°0

oo
(4 X&)

.
o0
s O

O~

00°00t1
£0CC*d

coccort
©Gco°*0

c0°001
eCCC°0U

6G°C01
occcecC

¢eeC
ceoc

[N pl
O =~

AQC¢CC*0

¢cCoc*D

C2C0°*2

AVYNO IS
DLCL*D
Pl
3S 10N
0204°0
20v
TYNOIS
0s°ece 1
0202°0
dSICG
3S ICN
0s*€e | ¢
0402°%
dS1a
AVNO1IS
06 °62 1
040324°C
ds1a
3S 10N
0s°*62 1
CL0L°C
dS1a
AYNOIS
Cs*ec S
0232°0
dS1cC
3SICGN
06*6c 1
CL0s4°0
dS1qa
TVNO IS
04040
20v
3S ION
0422°0
JDv
IVNDILS
D225

Jov

o0V 8 (8)
30920°0 ¢

(G e QILZEQ®C
& mewmmOdu AGNITIIN

sose

ocse DOV ¥ (8)
33620°0 ¢
ocww.o, 9ILEQ®D
3 8)SSCHD AGNI 13N
olce SIg Z ()
20230 2 I2n0S2°2 ¥
y0s62 Y°101G00
Z P(2)390G1d4 AGNIIIW
ocse SIC Z2 (2)
€020°0 2 000S2°*°0 ¢
00gee2 P°I01IS0OY
Z "(2)39018 AGON3II3N
cise SI1g 1 (2)
w020°0 2 00352°0 v
cogree *°101S0Y
1 %€2)390183 AUNIASW
cose S10 1 (2)
O02C*0 2 000S2°0 ¥
coscee Y°ICISCY
1 (2139018 AON3IINW
ooce S1Q ¥ (&)
C020°0 2 000S2°0 +
cogree c._o—mxw
g (2)39018 AGNITIINW
coce SiIa » (2)
JCe0*0 < 000G2°C ¥
gcgree P°101GCY
¢ Y(2)39015 AONIION
00se 20V Z (2)
0CS20°0 o
cCgoc o QILE0°0 -
2 P(4)39%Q1y AGON3I3W
oose 2Iv Z ()
00s2C*0 +
06Z0°C QILEC°C~
2 *02)390I8 AON3I3IW
0062 OOv 1 (2)
C0s20°C ¥
veenen 9ILEL®O~
4 *(2)3901I8 AGNIIN

oovCO°* 2

00520°d v
o) I

YL ATINC
wOvCO* 4
00620°0 v

1
weh ANr o
90620°* ¢
206°*62 1
9 1

ve ANr 9
cosz2o* 4
00s*62 1
Q 1

v. ATMNr 9
0dseo* 4
00s 62 1
9 | §

vL AN 9
00se0o°* 2
00s°*62 1
¢ | §

v.Z ATWNC 9
00520 <
cCcc 62 1

S
QQN ANr 9
coseo* 2
00G°*62 1
9 1

%L ANOC ©
G0600° ¢
00s20°C v

9 1
vL ATINC 9

00S00°* 4
A0S20°0 v

Q 1
¥ AMNr 9

00500 2
ocseco*c ¢
0 1

‘92 ANnr 9




CC30°0

02338 ¢

(B}
3
e
(o]

.
D

000c°C

SJ0C°0

C
«
«Q
o

[]
(@)

052C*

)

(&)
o)
Q
(]

[
«

CaCe*?

g R R R T

«©
[$)

(&)

AVNO LIS
0G°*°6°2 1
04CL°0
S1a
3S 10N
06 °*°6¢c 1
0404°0
S1¢
AYNOD 1S
06 °*°62 1
JLCL°0
S1aQ
3S 10N
cs*62 1
02904°0
sl1a
IVYNO 1S
0s°*62 1
0204°0
sla
3S 10N
CG*6<C 1
0208L4°0
S1Q
MVYNOIS
0262°0
20V
IS ION
DLUL®*S
20V
TeYNCS 1S
04G2°0
J0v
43S 10N
24L02°°
20V

ocse Sia Z (3)
C026°0 2 00S21°C v
CCs62 H°191G0Y
Z ¥(8)SsSOHdD AON3IIW
ocee s1Q 7 (8)
€22C°0 2 20G21°C v
206" °101S0OW
Zz m-mwwwcuu >Ozmxm!
coc? SIC 1 (8)
0020°0 <c DJ0G21°0 ¢
020G €2 HeI0ISO
1 m.x.mmouu >czuxwz
20s¢e Ssia i1 (8)
C22C°*°0 2 00S21°0 v
006 c.uo-mpc
1 T(E)ISSOYD AOGN3ISwK
09s2 S1gd a (8)
0022°0 2 09S21°0 %
J0¢c°*6 °101G0OY
Y -.mwmmomu >ozuxm:
vose S1a ¥ (8)
0020°0 & 00S21°0 ¢
2CS°*6 v°101IS0Y
%% (85sson3 " 128595m
0cce 2OV Z (8)
09520°C ¢
20250 91.€0°0~
Z Y(6)SSO8D AQN3I3NW
acse JOv Z (§)
00520°0 v
00c)e 9QILE€0°C—
2 mwm SSO5) AQN3I3W
00S?2 20w 1 (w)
00S20°C ¢
oawo.m 91.£0°0—
1 Y(e)ssoud AaN3I3IN
ccse Jdv 1 (8)
20GEC*C v
oceceo 914€C°0~-

1 *(8)SS0O:D> AAGN3II3N

ngLece 4
00G °62C 1

9 1
YL ATNNC 9

00020° ¢
J05°62 1

9 1
74 AIDE S

20020 ¢
9CS*62 1

? 1
YL ANC 9

IN0cI* ¢
00s°*62 1

9 1
v.2 ANTC S

000¢0°* 2
395 °62 1

OQN >M3ﬂ 9

00Qc0° ¢
005 °62 1

¥ 1

v. AINC S
Go7GO° 4
J0S<2C°0 v
Q 1

v. ANFC S

J0%¥00° ¢
00G620°0 ¢

2 1
vZ AN ¢S

J0v00° 4
J0S20°C ¢

9 1
v. ATINC S

00%03°* ¢
205c0°C v
0 1

‘ve ATINE 9

A

e

N b N R N T T T T, T o]




Y A ST e,

Table S. Computer program for reading the near-field digital tape.

PooLRAY DCATTT (INPUTNUITPUT« TAP )

gt s mogm e e g e Pt Tl N o
S Gl e e Rl e T LG oacrCreCrrrrrrrnn-rrrrecrCCcrorrrrrrererrre

(8]
]
R

THE OPROGPAN DEADDF PEADS ANE DATE FILE OF DIGITIZen ecycipe
CATA FROV A CIGITAL MAGNETIC TAPE, T INFODMATION 1€ STADEN 1)
A AR S IVMAGE 0D FOPMAT ON TADS T TADT 1€ DEFSDENMOET AC TamcE

T2 INPUT CCMSISTS CF ONE CAPD INDIZATING THE NUMRED Ne Tus
rAETA S RARTTRS S = 1€ TO ‘f PEAD, THT AUTRIIT ArnCIETE AF A ODIMTAYT
CF TH. FOUR INFORMATION CARPDS STARTTD AT THE S GINNING AF TR nATA
(LOCCe A DDINTAUT N THF START AND STAD TImME AF Tus NATA 0| A~ w,
AND THE NATA WHICH ART STARTN AS NDR £ MATIAN DAINT s aene  fa
Tre LAY TATA.

THD INFORMATION CARDS CONTAIN THE INATDOUMTMT COMSTANTS AND
AN FILTER SUTTINGS WHICH WERE USHT IN DECOADDING ANMD DIGITIZING
THZ DATAS

ODODNOONODODOOONO OO DO

1 {Nal8hd -
rE (1)
NF NUMHER OF DATA FILS ON TAPE WHICH [& TA 05 mFAN

CUTPUT ==

D000 D I

1D (8A10)
12 IDENMTIFICATION
TINNMIMI A IMNeCT e SHeSL et T s THe " (21871 ")
110 INCLUDFE [MAQTOUYFMT DECOANEFR T 11D AT, ©
NN TYPEZ OF TRAMSDUCED AN INSTEUMINT
NIN = 0 DISPLACEMENT
MiN = 1 VELOCLTY
NIN = 32 ACCRLEPATION
AN VMAGMIFIFATION AT | W7
aT BERIND AT DENDULtIe
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a7 PERIND OF CALVOMOMETES
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PF3 CCRMFR PERIND NF aRT FILTER

NEa ARJZR NUNMIER 7~ UNITY CAInN FILTER

oFa CORNFR OERIND NF UMITY GAIN FILTTPR

GNa GAIN OF UNITY GAIN FILTFD
MAT e SAYD ¢ STAT o DR ¢ SNFL (1D2eFR=eAl 110A17)

AT FLAG INNICATIAS WHETHED NATA HACS WCARTPLTAILED

SAMP  SAVPLF IMTTovAL (SFC)

STAT IDSNTIFICATION FIVINA THE aausones T

NPR NUMBTD AF DATA DAIMTE [N THE DATA £ Are

SNFL IDENMTIFICATION AS FITHFP QIGNAL NT NAJET epnn &
THRFZ LINES OF PRINT GIVING THE STADT AR STAD TIWS A AATA
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CLCETCLCOECoC CrqcecoccatecrrotirerCrecenpranrnprpreRaRRr rrrrrerpeerrrpn
TIMONSION NHE12) oNISOCO) oNT(12)e ITIR) e INT(R) 4 IN2(R) 4"ATA(~="NN)
ENUIVALENCE (NC(1)eDATA(CL))

M:z=n
READ 117 WNF
110 FrovaATle)

IF (NF JL=Ze 0) GO TO 1
150 REFATN(S410) I
](‘)1 M:‘-“#]
102 RFAO(SI0) 1T
IF(SOS &) 10 102

127 IF (Y=nT) 100e]el
PrAN(SR41N) 1IN
V=ey

19 FRRUAT(aAL10)

REATD(To10) INM]
RFEAT(Te10) IN2
RUAGIS o1 1 INHT e SAMP ¢ STAT o NPR ¢ SAIEL

11 FCRVAT(12eFNeSeAlNe]10sA10) -
RLACIT «20)(NHITI)ol=1212)0(N(T1)el=1017")
20 FORVAT(1201e170a)
IF(NDD (LT e25NN) 4 TA 1)
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